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Our knowledge of the phylogeny (on the suborder level) of the Lepidoptera has increased markedly 
during the last four decades, primarily because of increasing studies of the morphology and diversity 
of the primitive (non-ditrysian) Lepidoptera and because of the availability of a well-reasoned meth- 
odology (HENNIG, 1966) for phylogenetic analysis. 

The first phylogenetic classification of the Lepidoptera proposed by HENNIG (1953 — mainly based 
on HINTON’s (1946) observations) has since proved basically correct and has been further substantiated 
by several authors (see discussion and further references in COMMON (1975), Davis (1978) and KRISTEN- 
SEN & NIELSEN (1980, 1981)). 

The presently recognized phylogeny of the lowest Lepidoptera is presented in Fig. 1, and the 
phylogeny of the Heteroneura is illustrated in Fig. 2. 


The sister-group of the LEPIDOPTERA. The orders Lepidoptera and Trichoptera constitute the 
Amphiesmenoptera, the monophyly of which is generally accepted and considered among the best 
documented within the Insecta (HENNIG, 1969; KRISTENSEN, 1975). 


Monophyly of the LEPIDOPTERA. The monophyly of the Lepidoptera (including the Zeugloptera) 
is well documented by a suite of autapomorphies, some of which are: (1) absence of a median ocellus, 
(2) presence of a pit containing sensilla on apical segment of labial palp, (3) presence of median posterior 
process on corporotentorium, (4) presence of protibial epiphysis and (5) presence of scale cover on 
wings (see discussion in KRISTENSEN, 1975). 


Phylogeny of the LEPIDOPTERA. Most authors have favoured the hypothesis that the primary 
dichotomy in the Lepidoptera lies between Zeugloptera and all remaining Lepidoptera. However, 
ongoing anatomical studies on Agathiphagidae (by Dr. N. P. KRISTENSEN, Copenhagen) provide evi- 
dence that the primary dichotomy might alternatively lie between Aglossata and Zeugloptera-+ 
Glossata, and the possibility that it lies between Zeugloptera+Aglossata and Glossata cannot be 
entirely ruled out (KRISTENSEN & NIELSEN, 1979). 


The non-glossatan grade. This grade comprises the Aglossata, with only a single included small family, 
the Agathiphagidae (see Common, 1973), and the Zeugloptera, with the Micropterigidae as the only 
included family (KRISTENSEN & NIELSEN, 1979). 


Monophyly and phylogeny of the GLOSSATA. The monophyly of the Glossata is well substantiated 
by the presence of a coilable proboscis. The primary dichotomy is generally considered to lie between 
the Dacnonypha and the Myoglossata. 

The Dacnonypha as currently delimited comprise the exclusively Northern Hemisphere family 
Eriocraniidae (see Davis, 1978) and probably also the exclusively Australian family Lophocoronidae 
(see Common, 1973). Also the small North American family Acanthopteroctetidae is assigned to 
the Dacnonypha (Davis, 1978), but in contrast to the other two dacnonyphan families, species of the 
Acanthopteroctetidae have hollow wing-scales (see below) and their affinities remain uncertain. 


Monophyly and phylogeny of the MYOGLOSSATA. The monophyly of the Myoglossata is demon- 
strated by the presence of (1) intrinsic longitudinal proboscis muscles (the eriocraniid proboscis lacks 
intrinsic muscles) and (2) lacunate, perforated wing-scales, i.e., “normal type” scales (KRISTENSEN & 
NIELSEN, 1981). 

The monophyly of the Neopseustina (only included family: Neopseustidae) is demonstrated by 
Davis (1975) and Davis & NIELSEN (1980). 
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4¢——— Adecticous pupae: Neolepidoptera 
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4—————— Ditrysian female genitalia 
4———— Female frenulum 


bristles arise from 
distinct socket 


4——— 1. Heteroneurous venation 


2. Sternum I absent 
in adult abdomen 


Figs. 1-2. Cladograms of the lepidopteran suborders with indications of some of the 
major evolutionary events; further characters are discussed in the text. Fig. 
1. The lowest Lepidoptera (after KRISTENSEN & NIELSEN, 1981). Fig. 2. The 
Heteroneura. 
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Monophyly and phylogeny of the NEOLEPIDOPTERA. The monophyletic nature of the Neolepidop- 
tera is demonstrated by the following autapomorphies: (1) adult mandibular muscles reduced, (2) 
adecticous pupa with dorsal abdominal spines, (3) lateral displacement of free prothoracic furcal arm, 
(4) abdominal nerve cord sheath with copious dorsal connective tissue and (5) coiled spermathecal 
canal (DUGDALE, 1974; KRISTENSEN 1978b; KRISTENSEN & NIELSEN, 1980, 1981). The primary dicho- 
tomy in the Neolepidoptera lies between the Exoporia and the Heteroneura. 

The monophyly of the Exoporia and the phylogeny of the exoporian families (Mnesarchaeidae, 
Palaeosetidae, Neotheoridae, Anomosetidae, Prototheoridae and Hepialidae) are discussed by COMMON 
(1975), Gress (1979) and KRISTENSEN (1978a, b). 


Monophyly of the HETERONEURA, The monophyly of the Heteroneura is based on (1) hetero- 
neurous venation, (2) frenular bristles and retinaculum acting as wing-coupling apparatus and (3) 
adult abdominal sternum I absent. 

The Heteroneura comprise the monotrysian heteroneurous grade and the Ditrysia, far the most 
successful lepidopteran suborder and accounting for 99% of all species of Lepidoptera. The mono- 
phyletic taxa: Opostegidae, Nepticulidae, Incurvarioidea (comprising the families Heliozelidae, 
Adelidae, Crinopterygidae, Incurvariidae, Cecidosidae and Prodoxidae; NIELSEN, unpublished) and 
Tischeriidae. 


Phylogeny of the monotrysian heteroneuran grade. At present the phylogeny is unsettled and no single 
hypothesis on the phylogenetic interrelationships between the Opostegidae, Nepticulidae and Incur- 
varioidea seems better substantiated than any other. Posiible synapomorphies between pairs among 
these family groups are for Opostegidae/Nepticulidae: (1) antennal scape with well-developed eye-cap 
and (2) prominent metatibial spines, and for Opostegidae/Incurvarioidea: presence of pectinifer on 
male valva. 

The Tischeriidae may represent the sister-group of the Ditrysia: all long frenular bristles arise 
from a distinct socket in females of Tischeriidae and Ditrysia (NIELSEN, unpublished). This new forma- 
tion seems unparalleled, but the suggested sister-group relationship needs further scrutiny. 


Monophyly of the DITRYSIA. The monophyly of the Ditrysia is based on (1) presence of ditrysian 
endoporian female genitalia and (2) dorsal position of common oviduct (see DUGDALE, 1974; COMMON, 
1975). 
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manuscript. 
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The interrelationships between the basic lineages in the Lepidoptera is further analysed in 
KRISTENSEN, N. P. and NIELSEN. (In press). The Heterobathmia life history elucidated: Immature 
stages contradict assignment of suborder Zeugloptera (Insecta, Lepidoptera). Z. Zol. Syst. Evol- 
Forsch. 
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